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A new species of ziphodont mekosuchine crocodile, Quinkana babarra is described

on the basis of a fragmentary right maxilla from the Early Pliocene Bluff Downs Local

Fauna. This new crocodile differs from Q. fortirostrum and the recently described Q. timara

in having: 1, a shorter snout; 2, palatal fenestrae only reaching to the level of the fifth and

sixth maxillary alveoli and not the seventh as in Q. fortirostrum; 3, mild festooning and 4,

teeth variously with or without serrations. Recognition of this new species necessitates the

revision of the genus. Ingroup relationships of mekosuchines are obscure and the position of

Quinkana within this subfamily cannot currently be determined.
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INTRODUCTION

Recent investigations of fossil crocodiles from Australia have revealed many more

taxa than previously recognised (e.g. Willis and Archer 1990; Willis et al. 1990; Willis and

Molnar 1991a, 1991b; Megirian et al. 1991; Willis 1992, 1993; Megirian 1994). These

appear to represent a monophyletic Australian clade (Willis et al. 1990, Willis and Molnar

1991a) now recognised as the Mekosuchinae (Willis et al. 1993). There are a variety of

ecomorphs among the mekosuchines including generalised, broad-snouted crocodilians

(Pallimnarchus and Australosuchus), semi-ziphodont forms (Baru), fully ziphodont forms

(Quinkana) and small terrestrial crocodilians {Trilophosuchus and Mekosuchus). Two lon-

girostrine taxa may also be mekosuchines (Willis and Molnar 1991b; Megirian et al. 1991).

Australasian ziphodont crocodilians were initially reported by Plane (1967) and

Hecht and Archer (1977). These were assigned to either sebecosuchian or pristicampsine

crocodilians. Molnar (1977, 1978a, 1978b, 1981) described and named the almost com-

plete snout of Quinkana fortirostrum. Molnar (1981) also described the fragmentary

maxilla from Texas Caves that had been a focus of the study by Hecht and Archer

(1977), two maxillary fragments and three teeth from Croydon, north Queensland and

isolated teeth from a number of localities in Queensland. Megirian (1994) described a

second species, Q. timara from the Miocene deposits of Bullock Creek, Northern

Territory. This new species is distinctive in having an elongate snout.

A new species of a Quinkana, is described here from northeastern Queensland. This

necessitates revision of the generic diagnosis of Quinkana Molnar 1981. The new species

of Quinkana is the third crocodilian reported from the Early Pliocene Allingham
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Formation, northwest of Charters Towers, northeastern Queensland. Archer (1976) report-

ed the presence of teeth of Pallimnarchus sp. (QM F7763, QM F7764). Molnar (1979)

described an incomplete snout of Crocodylus porosus (QM F9229). A large quantity of

additional crocodile material since recovered will be described (B.M) as part of a compre-

hensive study of the Bluff Downs Local Fauna in progress. The Allingham Formation

appears to represent freshwater fluviatile and lacustrine deposits. A number of Early

Pliocene taxa have been previously reported from the deposit including mammals, birds,

reptiles and fish (Archer 1976, Bartholomai 1978, Archer and Dawson 1982, Archer

1982, Rich and Van Tets 1982, Vickers-Rich 1991, Mackness et al. 1993, Boles and

Mackness 1994, Mackness 1995(a), Mackness 1995(b)). Collectively the Early Pliocene

Allingham assemblage has been called the Bluff Downs Local Fauna (Archer 1976).

Osteological terminology follows Romer (1956) and Steel (1973). Abbreviations

for specimen numbers: AM F, Australian Museum fossil collection; QM F, Queensland

Museum fossil collection.

SYSTEMATICS

Order Crocodylia Gmelin, 1788

Suborder Eusuchia Huxley, 1875

Family Crocodylidae Cuvier, 1 807

Subfamily Mekosuchinae Balouet and Buffetaut, 1987

Genus Quinkana Molnar, 1981

Molnar's (1981) original definition of Quinkana was based on the single species Q.

fortirostrum. Molnar (1981) reported that no portion of the jugal extended anterior to the

orbit and included this feature in the diagnosis of Quinkana. Re-examination of the type

specimen of Q. fortirostrum (AM F57844) however, reveals that the jugal does extend

anterior to the orbit. The anterior portion of the jugal can only be seen on the interior sur-

faces of the snout; the external surfaces are heavily sculptured, obscuring this and some

other sutural contacts. Megirian (1994) claims that the external sutural contacts in this

region can be traced but we have difficulty in recognising them. The jugal-maxillary

contact in crocodiles, however, is diagonal in cross section such that the exterior expres-

sion of the jugal-maxillary contact is always anterior to the interior expression of the

suture. Because the interior expression of the jugal-maxillary suture is anterior to the

orbit, the exterior expression of this contact must be located even further towards the

anterior.

Megirian ( 1 994) revised the generic definition of Quinkana as part of his description

of Q. timara. The following revision does not violate any of his generic determinations and

extends the concept of Quinkana to accommodate the new species described here.

Revision of the genus Quinkana:

The following features were given by Molnar in his diagnosis of Q. fortirostrum:

three knobs present on lacrimal and prefrontal dorsal to the anterior to the margin of the

orbit; orbit rim superiorly adjacent or anterior to the margin of the palatal fenestrae.

The following revised generic features define Quinkana, apomorphies identified by

(a): mekosuchine crocodilians with moderately deep snout; (a) alveoli elongate and

arranged with the cross-sectional long axis aligned to the tooth row; palatal portion of the

maxillary-premaxillary suture U-shaped with convexity directed posteriorly; maxillary

alveoli subequal in size; (a) distinct alveolar process with a series of dentary tooth recep-

tion pits along the medial side; festooning suppressed; (a) snout trapezoid in cross sec-

tion immediately anterior to the orbits; anterior process of palatine very short or absent.

Proc. Linn. Soc. n.s.w.. 116. 1996



P.M.A. WILLIS AND B.S. MACKNESS 145

. .

•

' .

.

'

" & ^ **•

Fig. 1. Quinkana barbarra sp. nov. holotype QM F23220. Right maxilla. Actual size. A, buccal; B, lingual.
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Crocodilans are remarkably conservative in form and regularly display convergence and

parallel evolution. We have used a suite of characters including autapomorphies, generic

synapomorphies and allometric characters to more clearly delineate a specific and gener-

ic diagnoses. Autapomorphies have been clearly marked in the diagnosis and the inclu-

sion of the additional characters in the diagnosis is justified on the basis of clarification

of our revised generic concept of Quinkana.

Knobs on the lacrimals and prefrontals, anterior shelves, suborbital jugal sulci and

palatal buldges, as noted for Q. fortirostrum and Q. timara, are not known for Q. babarra

and have been removed from the generic diagnosis.

Quinkana babarra n. sp. (Figs. 1-2)

Holotype

QM F23220, a partial right maxilla and associated fragments collected by Brian

Mackness and colleagues in 1991.

Referred specimens

QM F23221-F23223, isolated ziphodont teeth. (Fig. 2).

Type locality

Dick's Mother Lode Quarry, Allingham Formation (Lat. 19°42'67"S, Long.

145°36'06"E), Bluff Downs Station, northeastern Queensland.

Age

Early Pliocene based on the interpreted age of the overlying Allensleigh basalt

(Archer and Wade 1976).

Entmology

The specific name is from a Gugu-Yalanji dialect word babarr, meaning 'older sis-

ter' (Oates et al. 1964) and is used to denote the relationship of this crocodile to Q. for-

tirostrum.

Diagnosis

Quinkana babarra has a shorter, broader snout with mild festooning compared to

Q. fortirostrum and Q. timara which have no festooning. Quinkana babarra is slightly

smaller than the holotype (AM F57844) of Q. fortirostrum and NTM P895-19, the holo-

type maxilla of Q. timara. The palatal fenestrae in Q. babarra reach anteriorly to the

level of the fifth and sixth maxillary alveoli but they only extend to the level of the sev-

enth maxillary alveolus in Q. fortirostrum and the eighth maxillary alveolus in Q. timara.

The lateral and upper surfaces of the maxilla are not as heavily sculptured as in Q. for-

tirostrum but are comparable to those of Q. timara. The sculpture on the lateral surface is

less than on the dorsal surface where the bone rises into isolated small peaks. There is a

larger peak in the antero-dorsal corner of the maxilla near the nasal-maxillary-premaxil-

lary junction. In Q. fortirostrum this peak forms the postero-medial terminus of a low,

rounded crest that extends obliquely across the maxilla onto the premaxilla above the

fourth dentary tooth reception notch. This crest is poorly developed and only on the max-

illa of Q. timara.

There is a pronounced trough on the posterior of the dorsal surface that extends

anteriorly to the level of the fifth alveolus and posteriorly beyond the edge of the fragment

as preserved. A similar but much less pronounced trough is present on Q. fortirostrum.

Quinkana babarra is similar to Q. fortirostrum and Q. timara in having laterally com-

pressed alveoli but these are arranged with the long axes in line with each other (in Q. for-

tirostrum and Q. timara each axis is slightly oblique). The alveoli are located on a narrow

alveolar process with dentary tooth reception pits on the medial side. The alveoli indicate

a degree of homodonty comparable to that of Q. fortirostrum. The total maxillary alveoli

count is unknown in Q. babarra and Q. timara whereas in Q. fortirostrum it is twelve.

The carinae of teeth in Q. babarra are variously with or without serrations in distinction

from those of Q. fortirostrum and Q. timara which have serrate carinae.
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Fig. 2. Quinkana barbarra sp. nov. holotype QM F23220. Right maxilla. Actual size. A, ventral; B, dorsal.

Isolated ziphodont crocodile teeth QM F23221-F23223 referred to Q. babarra. C, lateral; D, mesial.
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Description

The holotype (Figs. 1, 2) is the only known specimen consisting of the anterior

portion of the right maxilla and some associated fragments. The maxilla is reasonably

complete, anterior to the fifth alveolus but the posterior extent is not preserved. There is

almost a total suppression of festooning but the curvature of the tooth row in lateral view

between the first and sixth alveoli is more pronounced than in Q. fortirostrum and Q.

timara.

The palatal fenestra reaches anteriorly to a level between the fifth and sixth alveoli,

almost to the level of the large nutrient foramina medial to the fifth alveolus. There is no

indication of an anterior process of the palatine despite most of the palatal portion of the

maxilla being preserved. The palatal junction with the premaxilla would have described a

broad U-shaped suture similar to that of Q. fortirostrum and Q. timara.

Isolated ziphodont teeth from Bluff Downs (Fig. 2), are tentatively referred here to

Q. barbarra. A single ziphodont tooth crown found as a fragment associated with the type

specimen cannot be unambiguously shown to be part of that individual. As a conse-

quence, it too is tentatively referred to Q. babarra. All ziphodont teeth from Bluff Downs

exhibit lateral compression and anterior and posterior carinae. The carinae are serrate on

some teeth but not on others. All teeth are mildly recurved such that the anterior carina is

longer than the posterior carina. The posterior carina is mildly convex in profile.

COMPARISONS

Molnar (1981) referred a number of fragmentary maxillae and isolated teeth to

Quinkana sp. because they were too incomplete to compare with the holotype of Q. for-

tirostrum. Similarly, an incomplete maxilla from Glen Garland Station, referred to in a

note added in proof by Molnar (1981), could not be conclusively assigned by him to Q.

fortirostrum but did show some differences in alveolar form and orientation. However,

none of the fragmentary skull material referred to Quinkana sp. by Molnar (1981)

exhibits the suite of diagnostic features that characterise Q. babarra.

The Glen Garland specimen does have an arrangement of alveoli similar to that

seen in Q. babarra, a feature in which they both differ from Q. fortirostrum and Q.

timara. This feature could represent intraspecific variation. Other characters, such as the

anterior extent of palatal fenestrae cannot be determined on the Glen Garland specimen.

For these reasons, we conclude that this specimen should be regarded as Quinkana sp.

until better material is known.

PHYLOGENETIC AFFINITIES

Detailed phylogenetic analysis of the Mekosuchinae conducted by Willis (1995)

and Salisbury and Willis (in press) confirm the mekosuchine affinites of Quinkana con-

trary to the possible pristichampsine affinites considered by Mergirian (1994). The phy-

logenetic affinities of the genus Quinkana are considered here with respect to other

mekosuchines. Willis et al. (1990) recognised, but did not name, the clade of Australian

Tertiary crocodiles that included Barn, Pallimnarchus and Quinkana. Willis and Molnar

(1991a) expanded this concept to include the new genus Australosuchus and recognised

additional synapomorphies for the clade. An unnamed Eocene crocodilian from south-

eastern Queensland described by Willis and Molnar (1991b) appears to belong to the

same clade but is represented by fragmentary material. Similarly, Harpocochampsa, a

longirostrine crocodilian from Miocene sediments in the Northern Territory (Megirian et

al. 1991) exhibits insufficient features to support or refute its assignment to the
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Mekosuchinae. Trilophosuchus, from Miocene deposits at Riversleigh, northwestern

Queensland (Willis 1993) is a small, terrestrial carnivore that also clearly belongs within

the Australian clade.

It was not until the description of Kambara, a crocodilian from the early Eocene

Murgon sediments of southeastern Queensland (Willis et al. 1993), that the Australian

Tertiary crocodilian clade was formally named the Mekosuchinae. The small terrestrial

Holocene crocodilian Mekosuchus inexpectatus from New Caledonia has also been

included in the Mekosuchinae (Willis et al. 1993). There are now six genera within the

Mekosuchinae. Unfortunately some genera are represented by fragmentary material and

only two species are represented by almost complete skulls. This paucity of complete

material has hampered efforts to identify characters that could resolve intergeneric rela-

tionships within the Mekosuchinae. Further, the species of Quinkana are the only truly

ziphodont mekosuchines and their derived condition obscures the interpretation of char-

acter states that would otherwise be useful in determining their relationship to other

members of the Australian clade.

Three mekosuchine genera {Quinkana, Trilophosuchus and Mekosuchus) are

demonstrably terrestrial (Molnar 1981, Balouet and Buffetaut 1987, Willis 1993, Willis

1995, Salisbury and Willis in press), and these taxa appear to form a monophyletic clade.

Both species of Trilophosuchus and Mekosuchus have short deep snouts reminiscent of

atoposaurids, species of Quinkana have a longer snout that is more reminiscent of

species of Baru than of the smaller mekosuchines. Species of Baru and Quinkana share a

snout form that is trapezoid in cross section anterior to the orbits, a feature not character-

istic of species of Trilophosuchus or Mekosuchus.

A fourth species of Quinkana from Miocene deposits at Riversleigh, along with other

mekosuchines, is currently being described (P.W). Isolated teeth have been referred to

Quinkana have been recorded from the mid Miocene Ongeva Local Fauna (Megirian et al.

1993, Murray et al. 1993) and the Pleistocene Wyandotte Local Fauna (McNamara 1990).

PALAEOECOLOGY

Ziphodont crocodiles have been found in South America, North America, Europe.

Asia and Africa as well as in New Guinea and Australia (Langston 1956, Langston 1975,

Plane 1967, Molnar 1981). Nearly complete skeletons of ziphodont crocodilians have

been described from Europe (Kuhn 1938, Berg 1966). The hoof-like terminal phalanges

and extensive development of armour in these species have been interpreted as a possible

indication of terrestrial specialisation (see Kuhn 1938, Zappler 1960, Steel 1973).

Molnar (1981) summarised the conditions of deposition of ziphodont fossils and all,

except for a few cave fills, are near water environments. Molnar raised the problem of

the association of ziphodont crocodiles with lacustrine or fluvial deposition and the

notion of terrestriality but concluded that Q. fortirostrum was probably terrestrial. The

palaeoecology of the Bluff Downs site has been interpreted as being a freshwater fluvi-

atile and lacustrine deposit (Archer and Wade 1976).

Busbey (1986), while noting the depositional association problems raised by

Molnar (1981), supported the notion of terrestriality using ziphodont cranial morpholo-

gy which he interpreted to be convergent on terrestrial reptilian carnivores such as

Varanus komodoensis. Several authors (Archer and Bartholomai 1978, Molnar 1981)

have suggested an absence of very large terrestrial mammalian predators in Australian

Tertiary and Pleistocene deposits as a possible reason for this niche being occupied by

large reptiles such as species of Quinkana and Megalania. Remains of a large varanid

have been recovered from the Bluff Downs site (Archer 1976) as well as several mam-

malian predators including Thylacoleo crassidentatus (Archer and Dawson 1982).

Quinkana babarra is shown to be a large, terrestrial, reptilian, carnivore in the Bluff
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Downs Fauna. Its presence, along with that of other large reptilian carnivores and the

apparent absence of large mammalian carnivores, represents a fundamentally different

structure to the large carnivore niches typical of modern faunas. The Bluff Downs Local

Fauna is complete enough and demonstrates suitable diversity to allow a more thorough

investigation of the structure and function of large terrestrial reptilian predators within a

faunal context. The palaeoecology of the Bluff Downs Local fauna is the subject of

ongoing study (B.M.).
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